Decenmber 14, 2001

MEMORANDUM FOR:  Andrew J. Lindsay
Project Director, Survey Section A

FROM Charles W Challstrom
Director, National Geodetic Survey

SUBJECT: | NSTRUCTI ONS: Tennessee ANA 2001
GPS- 1637, Task Nunber: BK6C0400

GENERAL :

Specifications for Area Navigation Approach (ANA) surveys

to establish geodetic control on airports are outlined bel ow
and in referenced docunments. This survey will observe and/ or
set Primary and Secondary Airport Control Stations (PACS and
SACS) at the 36 airports in Tennessee listed in Attachnment 1.
Lowe Engineering (fornerly Rosser-Lowe) perforned

reconnai ssance and mark-setting for these airports in 1996.
Federal Aviation Adm nistration (FAA) funding for ANA contract
surveys was suspended shortly after the work was conpl et ed,
and has recently been reestablished. The surveyor is
responsi ble for the quality of the mark-setting, PACS and SACS
station selection, recovery of the bench mark and HARN ties
for the airports, digital mark descriptions and recovery
notes, survey observations, data processing, quality control
data subm ssion, and reporting.

PURPOSE

PACS and SACS will provide | ocal geodetic control to support

hi gh-accuracy surveys of airport features and obstructions
usi ng both GPS and optical survey equipnent. Ties to existing
Conti nuously Operating Reference Stations (CORS), bench marks,
and Hi gh Accuracy Reference Network (HARN) stations wll
provi de data for a nore accurate adjustnent to the National
Spati al Reference System (NSRS).
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STANDARDS

The required accuracy standards for PACS and SACS are
contai ned in FAA Nunmber 405, “Standards for Aeronautical
Surveys and Rel ated Products,” Fourth Edition, Appendix 5.
Success in nmeeting accuracy standards will be based upon
anal ysis of repeated baselines, |oop m sclosures, and free-
adj ust ment residuals, and by conparison with prior high-
accuracy surveys.

SPECI FI CATI ONS:

In these Project Instructions and any Suppl enment al
Instructions, the terms "nust,"” "shall,” and "will" state a
requi renment. The term "shoul d" indicates a recomendati on.

This survey shall be conducted in conpliance with standards
and specifications within the follow ng references. 1In the
case of conflicting statenents, these Project Instructions
shall have first priority, followed by the references in the
order |isted.

1. "FAA No. 405, Standards for Aeronautical Surveys and
Rel ated Products," 4th edition, FAA/ NGS, Septenber 1996.
(abbr: FAA 405)

2. "General Specifications for Aeronautical Surveys,” Vol I,
“Est abl i shnent of CGeodetic Control on Airports,” 1st Edition,
June 2000.

3. "I nput Formats and Specifications of the National Geodetic
Survey Data Base, (with changes dated April 1, 1998)" FGCS,
volumes | - 111, 1994. (abbr: Bl ue Book)

4. "NOAA Manual NOS NGS 1, Geodetic Bench Marks," NGS, 1978.
(abbr: BM Manual)

5. ADJUST Software, version 4.02; and NOAA Techni cal
Menmor andum NOS NGS-47, "ADJUST: THE HORI ZONTAL OBSERVATI ON
ADJUSTMENT PROGRAM " 1987.

6. WDDPROC Software, version 4.00 (14DEC0O0); and " DDPROC
DESCRI PTI VE DATA PROCESSI NG SYSTEM " Version 2.00, 1992.

7. DOT/ FAA Advisory Circular No. 150/5340-1G, "STANDARDS FOR
Al RPORT MARKI NGS, " 1993.



3

8. DOT/ FAA/ AS-90-3, "A GUI DE TO GROUND VEHI CLE OPERATI ONS ON
THE Al RPORT, " 1990.

9. DOT/ FAA Advisory Circular No. 150/5340-18C, "STANDARDS FOR
Al RPORT SI GN SYSTEMS, " 1991.

10. FGCC publication, Geonetric Geodetic Accuracy Standards
and Specifications for Using GPS Relative Positioning
Techni ques. Version 5.0, August, 1989, Appendix H.

RECONNAI SSANCE | NSTRUCT| ONS:

Fol | ow t he Reconnai ssance Requirenments in section 2 of the
CGeneral Specifications. Reconnaissance will include neeting
with airport managenment to di scuss the project and any

pl anned construction or changes to the airport. All USC&GS,
NGS, and NOS marks on the airport shall be recovered. Proper
site selection for PACS and SACS is a primary goal for this
survey and nust be carefully considered. PACS and SACS
selection guidelines are listed in section 2.4 of the Ceneral
Specifications. Collecting digital photographs of the PACS
and SACS is required, as specified in “REQU REMENTS FOR

Dl Gl TAL PHOTOGRAPHS OF SURVEY MARKS AND CORS ANTENNAS”", MAY
16, 2001.

Full, three paragraph, NGS format station descriptions nust be
written for any station occupied during this survey that does
not have an updated description in the NGS database. A
station nust not be reported as “Recovered as Described”

unl ess an accurate three paragraph description resides in the
NGS dat abase. Any recovered station without a NGS Pl D nunber
requires an original description witten for it.

The Suppl enmental Instructions requirenent to submt a
prelim nary reconnai ssance report is waived for NGS field
parties. The follow ng reconnai ssance information, as

described in section 2.7 of the Supplenmental Instructions,
will be submtted with the final project report:

1. Station Tabl e.
2. Ai rport Summary Report.

3. Airport Sketches with PACS and SACS pl otted.
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4. Station Descriptions and Recovery Notes will be
submtted in digital format with the final project
report.

MARK SETTI NG:

Fol | ow procedures in General Specifications, Section 3.

DATA COLLECTI ON AND PROCESSI NG

The nature of this project requires that all survey data be of
t he hi ghest possible quality to ensure the safety of the
national airspace system

Data coll ection shall be acconplished using FGCS-tested GPS
receivers. NGS software progranms PAGES and ADJUST are
required for final data processing.

Data collection shall utilize static GPS survey nethods

enpl oyi ng dual -frequency receivers. GPS data shall be

coll ected at 15- OR 30-second epoch intervals and converted to
RI NEX, version 2 format. Raw data shall be saved. Observing
wi ndows shall be sel ected, and nodified as necessary, to
maxi m ze satellite visibility for each session

Det ai | ed recomendati ons and requirements for observing PACS
and SACS are contained in the General Specifications,
Section 4.

DATA SUBM SS| ON:

The project report and all survey data shall be organi zed and
submtted to the Field Operations Branch in accordance with
the references above. AlIl records for this project shall be
archived under the title "TENNESSEE ANA 2001". The project
nunber (accession nunber) is GPS-1637. Digital files shall be
archived under filenane “tnap011d. 909.

The follow ng supporting material will be provided by N NGS21:
airport list, list of ANA suitable NSRS stations within a 2-
mle radius of the airports, individual airport folders,
station lists, station descriptions, sketches, photos,
recovery notes, special conditions, etc.



LI Al SON

For concerns regarding survey field operations, contact:

WIilliamT. MLenore, Jr.

Chi ef, Field Operations Branch, N NGS41

Observation and Anal ysis Division
SSMC3/ St ati on 8564

1315 East-West Hi ghway

Silver Spring, MD 20910-3282
PHONE: (301)713-3215

FAX: (301) 713- 4327

E-mail: Bill.MLenore@oaa. gov

For concerns regardi ng survey design or specifications,

contact:

Robert J. Siclari

Proj ect Devel opment Branch, N NGS21

Spati al Reference System Di vi sion
SSMC3/ St ati on 8735

1315 East-West Hi ghway

Silver Spring, MD 20910-3282
PHONE: (301)713-3194

FAX: (301)713-4324

E-mail: Bob. Siclari @oaa. gov

The contact point for all inquiries about the Suppl enental

| nstructions is:

LT Todd A. Haupt, NOAA

Field Operations Branch, N NGS41
Observation and Anal ysis Division
SSMC 3/ Station 8610

1315 East-West Hi ghway

Silver Spring, MD 20910-3282
PHONE: (301)713-1054

FAX: (301) 713-4315

E-mail: Todd. A Haupt @oaa. gov

Questions and probl ems concerni ng adj ust nent
be directed to:

Maral yn L. Vor hauer
Observation and Anal ysis Division,
SSMC 3/ Station 8562

processi ng shoul d

N/ NGS4
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1315 East-West Hi ghway

Silver Spring, MD 20910-3282
PHONE: (301)713-3176, ext. 104
FAX: (301)713-4327

E-mai |l :  Maral yn. Vor hauer @oaa. gov

Questions and probl ems concerning vector processing should be
directed to:

Jul i ana Bl ackwel

Field Operations Branch, N NGS41
Observation and Anal ysis Division
SSMC 3, Station 8458

1315 East-West Hi ghway

Silver Spring, MD 20910-3282
PHONE: (301)713-3215, ext. 108
FAX: (301) 713-4327

E-mail: Juliana. Bl ackwel | @oaa. gov

The contact point for the Tennessee Aeronautics Division is:

Robert Wbods, Director

Tennessee Departnent of Transportation
Aeronautics Division

322 Knapp Blvd., 2" Fl oor

Harvey d assway Buil di ng, Bl dg. 4251
Nashvill e, Tennessee 37217

PHONE: (615)741-3208

FAX: (615)741-4959

E-mail: bwoods2@mil .state.tn.us

ADDRESS:

Keep the Field Operations Branch inforned of the party’s
physi cal address and tel ephone nunber at all tinmes.

PUBLI CI TY:
See “NGS Operations Handbook,” Section 1.4.1.
EXPENSES:

Expenses for this project will be charged to Task Number
BK6C0400.



TRAVEL.:

Travel and per diem are authorized in accordance with Federal
Travel Regul ations, Part 301-11, Per Diem All owances. Current
per diemrates were effective October 1, 2001.

ACKNOW EDGEMENT:

Pl ease acknow edge recei pt of these instructions in the
Mont hly Report and Journal .

Attachments

cc: N NGS - D. Zilkoski
N NGS - S. Msenheinmer (first page only)
N NGS - D. M| bert
N NGS1 - G Mtchell (first page only)
N/ NGS11 - S. Cofer
N/ NGS21 - S. Frakes
N/ NGS21 - R. Anderson
N/ NGS4 - E. Wade
N NGS4 - M Vor hauer
N NGS4 - D. Hoar
N NGS41 - W MLenore
N/ NGS41 - J. Bl ackwel |
N NGS41 - T. Haupt
FGCS Menmbers (first page only)
Tennessee Aeronautics Division - Robert Wods
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TENNESSEE Al RPORTS

Aber nat hy Field, Pulaski (GZS) 350913.20 870324. 60

Canpbel | County Airport, Jacksboro (JAU) 362004. 20
840944. 40

Centerville Airport, Centerville (GHM 355015.00 872643. 20
Di ckson Airport, Dickson (M)2) 360745.60 872548. 00
Ellington Airport, Lew sburg (LUG 353025.20 864813. 80

Fayetteville Airport, Fayetteville (FYM 350330.00
863351. 60

Greenville Airport, Geenville (GCY) 361134. 80 824854. 60
Harwi ck Field, Cleveland (HDI) 351312. 00 844957.00

Hawki ns County Airport, Rogersville (RVN) 362727.00
825306. 00

Hurmphr eys County Airport, Waverly (0Ms) 360700. 00
874417. 40

Jamest own Muni ci pal AP, Janestown (2Al1) 362058. 80
845648. 00

John A. Baker Field, Hohenwald (OM3) 353245.00 873600. 00
John C. Tune Airport, Nashville (JWN) 361056.40 865312. 00

Knoxvi | | e- Downt own |sland Airport, Knoxville (DKX)
355749. 80 835225. 20

Laf ayette Municipal Airport, Lafayette (3M/)
363106. 00 860330. 00

Lawr ence County Airport, Law enceburg (2M)
351403. 60 871528. 80
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Lebanon Airport, Lebanon (Ms4) 361200.00 861852. 80
Li vi ngston Airport, Livingston (8A3) 362443.80 851841. 40

Mari on County-Brown Field, Jasper (APT) 350338. 40
853507. 20

Mark Anton Airport, Dayton (2A0) 352908.40 845553. 40
Maury County Airport, Colunmbia (MRC) 353315.00 871044. 40
McM nn County Airport, Athens (MM ) 352348. 60 843345. 60

Monroe County Airport, Mdisonville (M\V) 353243. 20
842248. 60

Moore-Murrell Airport, Mrristown (MOR) 361045. 60
832231. 80

Mur freesboro Airport, Murfreesboro (MBT) 355239. 00
862239. 00

Portland Airport, Portland (1Mb) 363534.20 862836. 60

Rockwood Muni ci pal Airport, Rockwood (RKW 355520. 40
844122. 8

Scott Municipal Airport, Oneida (SCX) 362720.40 843509. 00

Sevier-Gatlinburg Airport, Sevierville (GKT)
355128. 20 833143. 20

Smthville Airport, Smthville (0A3) 355907.20 854833. 60

Springfiel d- Robertson County Airport, Springfield (M1)
363214. 40 865514. 40

Summer County Regional Airport, Gllatin (M3)
362236. 60 862431. 80

Tul  ahoma Muni ci pal Airport/WIIliam Northern Field,
Tul  ahoma ( THA) 352244. 40 861443. 80

Warren County Airport, McMnnville (RNC) 354155. 20
855037. 80



35) Wnchester Airport, Wnchester (BGF) 351039. 00 860358. 20

36) Upper Cunberl and Regi onal Airport, Sparta (SRB)
360325. 20 853147. 40



